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AFPUOAf XOH  Of  LIliXAR  fBOOPAMKlia  IX  fBX 

PlAXXXIO  Of  ASSOXmBlf 

.  USSR  . 

/.follevlac  1*  ft  trftMlfttioa  of  »&  ortiolo  hj.t,  forokbor 
in  ttio  ftutian^Uacuftco  jouraftl  BWlUfrttt 

(flftiuod  Booaoagr)  Xe*ll,  Moieov,  1968,  PHOi  TShl^jJ 


la  reooBt  y««r«  linoar  prograiudac,  «■  u  ftffootiYO  nothod 
for  rooolTlni;  a  widft  raacft  of  pXftBaiac«oooBOBlc  problont ,  baa  roe- 

I 

•ivtd  aot  oal7  roooABitiotit  la  prinolpXo,  bat  ftloo  ■t(BlflOftat  proe- 
ticaX  applloatloiu  Altbougb  la  praotloo  oaly  the  soot  olooely 
•tadied  type*  of  problese  of  liaoor  profraiunin^  hare  beta  coped  with 
(aostly  different  variftnte  of  traaeport  probloMt),  the  real  ecoaoido 
effect  froa  their  reeoXatlon  leaTce  no  doubt  about  the  (rout 
poteatluX  poeoiblXitiee  of  thle  aetbod.  Iblt  la  partiouXuriy  clour 
If  It  la  taken  Into  eoaaideratlon  that  the  effeot  aohloTed  aa  a 
result  of  linear  protrantiii^  does  net,  aa  a  rule,  require  aay  kind 
of  aupplenentary  eapendlturea,  but  la  a  conse<iaanae  of  the  better 
organlaation  of  prodactloa,  fuller  utlliautioa  of  labor  and  aaterlal 
reaouroea,  and  the  parfeotion  of  aethodi  sad  analyala, 

___  Iho  problaa  of  the  further  elaboratloa  and  bread  utlllaatioa 
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of  lin«»r  progntaniac  req.uir««  not  onlp  th«  porfoctien  of  that  BOthod  | 
bh.0  nathovAtleoi  old*,  bat  aloo  oigaiflcaat  •oonoaio  wozk  dirootod 
pr;LiD&riXy  toward  Uno  foraolatloa  «ad  aaaljoii  of  aow  praotiool  problOBO 
of  optiaun  plaaaliQg  ««  wall  ao  tbo  iarootigatloa  of  aoTorol  goaoral 
^a««tlon«  of  an  oooaoade  ohaxaotor  oaoh  ao  ttao  olaosifioatloa  of  tatka 
of  Xlaaar  progrannlag*  tbo  oolootloa  aad  baoibg  of  orltorla  of  optli> 
aiity  and  othoro. 

Xa  work*  on  linear  prograaBlag*  thoro  i«  fro^aoatlp  fomalatod 
tho  to-callod  baalo  prebloa  of  predaatiTO  plaaalag  with  roopoot  to 
wbioh  othor  probloao  aro  ooaoidorod  as  partloalar  oaoos.  Suoh  a 
foTBulatloa  of  tho  ^aostloa  is  tfpieal*  for  oxMtplo,  in  tho  kaowa 
works  of  Is.  7.  Kantorovioh  /^Soo  L.7.  Kaatotowloh.  gio  goonoaic  Oal«» 
Cttlatioo  2lli  al  ftfl7arafl.i  tlSSB  leadsay  of 

SoLoxioss  Prossi  19d^.  !Zho  basic  probloa  of  prodoctlro  planning 
aeoonts  to  tho  followingt  ihtro  is  a  osrtala  ^oaatitp  of  produetlTO 
fwstoro  in  llaitsd  voloao;  giwoa  difforoat  possiblo  tochno logical 
aoaas  of  aaaafaottiLrlag  prodoets  roq^airiag  aas<iaal  oxqpoaditaros«  tho 
assortnoat  of  prodnetion  turaad  oat  aad  ito  planning  stroetaro  is 
finally  kaowa  (tho  ooadltions  of  ooaplot oaoos )•  Tho  intoaoity  of 
spplloation  of  difforoat  tochaologioal  moaao  is  fooad  by  waioh.  froa 
tho  calealatioo  of  tho  liaitabllity  of  faotorot  tho  aaociaaa  outpat 
of  cowpleto  production  will' bo  ooeurod.  A  difforoat  foraolatioa  of 
tho  probloa  it  poooiblo  whoa  tho  output  of  prodootioa  io  fixed  not  j 


f 


2 


jeals’  Igr  «tVuotur«t  but  also  bjr  absolute  valusi  tbea  the  purposs  of  tdbs'j 
eoBputations  is  to  obtain  the  giTan  ptnAaotion  tilth  nininaa  siqi>and» 
i tores.  Usiac  a  soestdxat  broadened  interpretation  of  the  eoaoept  of 
"techaologioal  means" i  it  is  easily  possible  to  brine  under  the  stated 
eoneral  forsiulation  suoh  inportant  particular  problws  as  the  best 
distribution  of  components  amoos  naohine  tools,  tdtere  erery  pair  of 
eonpoaent-tools  is  considered  as  an  IndiTidoal  tecnaoloeioal  means  or 
transport  problem,  in  wnieh  by  teehnoloeloal  means  there  is  understood 
the  transportation  of  freight  from  a  definite  supplier  to  a  definite 
recipient  and  the  quontity  of  freight  indicates  the  intensity  of  the 
applioation  of  this  or  that  means  in  the  plan. 

In  the  problems  referred  to.  the  glreh  structure  of  production 
is  the  essential  condition  and  the  problem  consists  of  such  distribution 
of  toe  tasks  as  uill  secure  the  best  effect.  Ait  in  the  oosqposition 
of  the  plan  the  structure  of  output  far  from  almays  appears  in  the 
eapskOity  of  an  evident  or  strictly  detemined  characteristic*  On 
the  contrary*  in  a  najority  of  eases  it  is  exactly  the  structural  com¬ 
position  of  production  which  oust  in  the  first  place  be  the  object  of 
optimisation  in  order  that  the  assortment  and  volume  of  output  satisfy 
the  i-equirements  of  the  population  and  of  the  national  economy  to  the 
greatest  extent,  and  at  the  seme  time  meet  the  potentialities  of  the 
given  enterprise  or  production  ooqplex  in  the  best  way  /.Botei  the 


cireimtstanoe  that  the  noaenolature  of  production  is  established  by 


)>/  tM  MtarprlM  la  th*  fuia*  of  dirootod  tatka  doo«-  aot»  of  eotoriOt  | 
ollataa^o  tho  aoooaolty  for  tho  oatorpriaoi  thaaaolTaa  aa  ««1X  aa 
othar  planaiBf  orcaaa  to  work  at  pozfootiac  tba  platmiac  of  aaaortaaat 
la  tha  prooaaa  of  dra'^iac  \xf  tka  pla^*  fhla  leada  to  aaotaar  inqport- 
aat  gro\iTf  6c  proklaaia  of  llaaar  procrwalaf  ‘vkleh  oaa  ka  daaisaatad  aa 
apaortaaatal  la  coatradlatlaetloa  to  dlatrikatloaal  problaaat 

Blffaraat  eoaerata  foma  of  aaaortaaatal  prablaaa  ara  kaeva 
and  taara  la  a  fairly  altBlfloant  axparlaaea  in  tkalr  raaelatiea 
appiloabla  to  tha  aotlTltlaa  of  foralgn  fima*  Undar  eondltioaa  of 
oapltallaa  thaaa  problaaa  bava  a  Tory  daflnita  aaaalaci  from  a  eal~ 
oulatlea  of  prodoetlya  povara  and  potantlalitiaa  for  aapplyiac  fiaiah- 
ad  produotat  it  la  rai^alrad  to  aatabltah  tha  aaaortaaat  and  Talna  of 
output  aacurinc  tha  raoalpt  of  aariwia  proflta.  tha  problana  of 
plaaniac  acrlcultural  production  haya  an  aaalacoua  oharaetar,  in  ahiok 
tha  optimuB  atruetura  of  araaa  aowa  to  dlffaraat  oropa  ia  aouchts 
ainoa  proAuctlylty  in  such  problaaa  ia  ooaaldarad  a  known  (loantity* 
the  datanlnad  atruetura  of  a^rloultural  produotion  aiaply  eorretponda 
to  a  oartain  atruotura  of  aown  araaa.  Problaaa  of  foraulatinf  tha 
optiaua  fodder  ration,  of  alxlpc  it  and  othara  adjoin  thia  group. 

Foraally,  tha  taaka  of  planning  aaaortaant  aa  vail  aa  diat- 


aibutloxial  taaka  coaa  under  tha  general  problaa  of  produetiya  planning. 
But  with  tna  praaanoa  of  a  oartain  eoaattntty  there  axiata  a  principal 


aoononlo  dlffaraaea  batvaan  thaaa  two  taaka.  In  dlatrlbutional 


I  pnUMit  as  altarBAtlT*  coMittt  la  ta*  potslMlitp  of  aUliii:!^ 
dilfaraat  tce^aeliocioal  B«*aa  as  aaohi  sad  if  this  or  that  bssai  It 
•aova  to  bo  rolatlToly  iioadtaatstootto  aad  dots  aet  g9%  lato  tho  op» 
timaa  plaa.  taoa  tboro  io  ao  i.kiad  of  obotaelo  to  tho  rojoetioa  of 
that  Boaho*  Xa  aooortBontaX  probloBo  sltoraatlTO  doeialoat  do  aot 
hairo  to  do  with  tooaaolofp  bat  with  prodaetioa  itosolf »  aad  horo  It 
io  eoq^lotoljr  oXoar  taat  it  io  far  froB  olapXo  to  dooido  tho  qaottloa 
of  rojootlBt  tho  predttotioa  of  Xooo  adTaatacoooo  produoto  or  of  tho 
oharp  dseroaoo  la  ito  prodaotioa*  If  wo  proosod  from  tho  oeoaoslo 
ooatoat  of  tho  aferooald  taohoi  thoa  tho  difforoaoo  botwooa  thoa  it 
tho  diff oroaoo  botwooa  tho  probXoa  of  *what  to  prodoos"  aad  tho 
probloB  of  *how  to  prodooo. * 

Xt  io  obTloao  that  tho  pXaaaiac  of  too  otrootaro  of  aooortmoat 
proooato  itooXf  so  aa  iadopoadoat  probXos  tho  eeaoidoratioa  of  which* 
CoaaraXXp  opookiag *  aaot  bo  bogoa  with  tho  eoapooitloa  of  tho  opti- 
BOB  plaa.  Moroewor*  ia  a  ooaoo  too  fomuXatioa  aad  roooipt  of  tho 
iaitlal  figoroo  ia  thio  probXom  io  aoro  oiqpXo  than  ia  diotribatioaaX 
prebXoaot  it  roqalroo  too  aaowXodgo  of  eao  to^uaoXogioaX  prooooo  for 
oaoh  tppo  of  prodaetioa  (aoot  froqaoatlp  of  too  aetiag  prooooo)* 
idaoroas  ia  diotnbatioaaX  probXoat  prooioo  figoroo  oa  difforoat 
poooibXo  toohaeXogioaX  aoaao  aro  aaeoooarp*  froqaoatXp  iaeXttdlag 
toooo  whloh  aro  aot  aood  ia  tho  praotioo  of  prodaotioa* 

Vith  ooivaratiTO  oiapXieitptOf  ito  ialtial  ooadltieao*  tho 


o 
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I  pro\>Iw  of  pX«imiz>s  of  asoortveat  moToa  into  Ui»  not  ao  aaailp  | 

ratolToA  qaaation  of  tno  oritarla  of  eptiaalitf.  ▲  tlaflo  ani  follp 
askfa  orltarion  for  aneh  prablona  it  not  diffleult  tO  for»al*tas  tht 
production  of  an  antarpriaa  laat  to  tha  graatatt  artant  aarra  to  aatla- 
fp  thu  ganaral  popular  naedt.  Rovatar,  in  ordar  to  giva  tnla  orltarion 
nuatrioal  axpraaalon.  It  la  naeaaaarp  to  eo>aaaottra  /aoiaaar>at«7 
oonavuaptton  raloa  of  diffarant  tppaa  of  production.  Tha  atral|^t  oo- 
aaaturanant  of  oonauiiptlon  valuoa  la  ganarallp  laoponaitla.  alnea  auoU 
an  a^ttrakot  naatura  of  tna  uaafalnaaa  of  natarlal  «aalto  deaa  not 
axiat.  In  aona  caaaa  produota  ara  eo-naaourad  aeeerdlng  to  eartaln 
moat  Inportant  conaunption  enaraotarlatloa  (for  axanpla,  foddar  eropa 
aeeording  to  tna  eontant  of  foddar  kmlta)«  Out  on  tUa  anola  auen  a 
potalbllltp  la  tha  aaoaptlon  ratnar  than  tna  rula. 

On  tha  otnar  hand,  not  ena  of  tna  oritarla  haiTlag  a  quOatl- 

tatlta  dafinltlon  oan  ba  uaad  without  eonaldarabla  raaaryationa. 

* 

Applleationa  of  oritarla  of  aazlnai  preflta  wolcn  ara  natural  ondar 
eondltlona  of  eapltallan  ara  net*  of  oouraa*  axeludad  in  a  planned 
aeononp;  but  in  thla  tna  daeltlTO  raqulranaat  la  tnat  tna  Interaata 
of  aaourlng  tna  graataat  profitability  do  not  oontradiet  tha  raealpt 
of  tna  production  nacaaaaty  to  tha  national  aconeay.  la  any  eatOi 
it  la  lapoaaibla  to  apaak  of  tna  unconditional  anfaty  of  tnla  aatnod 
and  tna  poaaibility  of  ita  utiliintlon  auat  ba  wariflad  with  tha 
I  aid  of  aatiMds  of  quail tatiwa  nanlyala*  I 
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fh*  tMM  reuc&ijr  t*  •aetA«rl«p«rt«at  orilcrleij, 

to  %)s»  atazlaoB  of  prodaotioa  la  Toluod  oxprtotioa*  Vith  ita  ao*  la 
tha  optima  plaa  taora  aatar  first  of  all  thesa  t|pat  of  prodaetioa 
ahioa  raoLaira  rolatlTOlp  lowar  oxpaaditaraa  par  oait  of  aalao.  Xa 
taa  plaa,  aa  a  rola,  tha  Oattar  aaaiailatod  predaotiea  caiat  am  advaa* 
ta^a  oTor  laaa  aaoiailatad  prodaetioa*  that  raqairiac  taa  ai^aditara 
of  aora  aatarial  caiaa  aa  adraataca  orar  taat  raaairiat  taa  aapaadltora 
of  aora  labor,  ata.  It  ia  ohrloua  taat  aaoh  a  plaa  will  aot  alwajra  ba 
iaaoaptabla  for  raaaoaa  of  a  qaalitatlra  aaturo. 

nxa  iaadodaaep  of  tha  abatad  eritaria,  which  ara  eapablo  of 
orlantiag  tha  aatarprlaa  to  tha  adaaatacaooa  output  of  produotloh 
whieh  ia  prafitabla  to  it  froa  tha  polat  of  riaw  of  profits  or  *Talaa^ 
aad  to  tha  datriaaat  of  asaortmat ,  haa  baaa  loac  aad  wall  kaewa,  Qia 
patfaotioa  of  axiaitiac  ralua  iadioas  ia  aaoaasat7  aot  oalp  for  tha 
aaka  of  broadaaiac  tha  baaaa  for  tha  atiliaatioa  of  aathaaatioal 
uathods*  bat  also  ia  tha  iatarast  of  raaolfiaf  aanar  ethar  prahlaaa 
of  aooaoaio  aaalpaia  aad  plaaaiag*  fararthalaas,  araa  tha  aoat 
parfaot  walua  iadioas  oaaaot,  apparaatly,  aarwa  as  tha  idaal  eritarioa 
of  optiaalitp  bp  ralatioaahip  to  (ittalitatiwalp  hatarofaaaoas  predoetioa. 

ill  of  thir  doaa  aot  aaaa  that  a  aathaaatioal  apparatua  ia  aot 
applioabla  ia  tha  plaaaiag  of  tha  roloaa  aad  atrnotura  of  predoetioa, 
Hathwatieal  aathoda,  aad  liaaar  piograaaiiif  ia  partioalar,  aharplp 
teoadaa  tha  poaaibilitiaa  of  .aooaoaio  aaalptia  aad  poralt  aapaoial  | 


l^xperiiBtatfttioja  on  i3odik5Xa*  t'allj'  t\il'2.''lcleatly 
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r«£l«sti)^  t&fl  coan«cti6a8  aod  regolArltle*  of  real  actlTit^.  Sgr 
utilising  difier^nt  methods  of  foTnvilatlBg  the  t<a»k,  a«lng  ^arioue 
criteria  of  optimality,  correcting  the  laitlal  conditione  and  ilaltlag 
th.e:a  in  ccnforaity  vflth  the  factor*  of  the  previoo*  ttagee  of  the 
experiment,  It  1*  poielhlio  to  attain  a  vihcle  torlea  of  ▼arisiit*  of 
the  plan  hy  methods  of  qtuaXltative  naalysle  to  select  one  of  them  or 
even  ecse. intersiediate  variant  which  le  practically  tl.\e  best  hot  only 
according  to  the  ralatlonshlp  to  a  particular  criterion  of  optim¬ 
ality  but  also  fro®  the  point  of  view  of  the  mala  criterion ,  although 
this  last  dree  not  have  a  strictly  ci,uaatltatlve  expreesion. 

Sven  the  most  general  formulation  of  the  prcblecs  of  planning 
the  assortment  permlte  various  poReibllltlea  cf  searches  for  the 
optimum  variant.  We  aisuae  thatat  an  Induetrlal  enterg^rlse,  n  diff¬ 
erent  produota  can  be  produced.  The  enterprise  disposes  equipment, 
including  n  different  gtpupe,  in  «.%oh  of  which  enter  units  of  &ingle- 
type  e<5,ulptteat  of  approxlrsately  e<i,u&l  productivity  (for  example, 
groupe  of  lathee,  milling  and  grlndlrig  tools,  etc.),  lor  each  type 
of  production  a  definite  techi\ologlcal  process  is  known,  oh&racter- 
lied  by  the  norms  of  tin*  a^j  on  procosslng  a  anit  of  goods  i  on 
eq,uipment  of  the  J  group.  Oivon  the  diapoed  fund  of  tiits  of  work, 
of  the  aviuipment  of  each  group  (bj).  Iflie  unknown  iiuaatltle*  of  the 
problem  (xj)  are  the  levels  of  prodtictloa  of  •T'ch  type  of  product,  . 


‘  QSktt  ara»  of  pamlatlbl*  of  th«  p»>bles)  i«  ll«it«d  b; 

tbf  Z'aqi.ulr«viftnt  tbikt;  th»  'xorkloHd  of  the  e^uipmeat.  b7  group 

act  exoftftd  the  fujud  of  ti«»  of  it»  work*  la  other  yerde,  for 

each  of  the  »  group  of  equipnaati  there  nuot  be  fulf filed  the  coaditioac 

tt 

^i/k/  d  ^  (j  <!■•  1  »3i  •  •  • 

lat 

la  thK  MOtt  alnple  c&«e  of  the  ateted  ooaditioaa  (together  yith 
the  ooMitioa  of  the  aoa->a«gatlva  sigaiflceoce  of  z^)  it  ie 

aufflcleat  to  readlre  the  problas  at  the  optiaw,  or  itore  praolael^ 
at  tho  naxlausiii  elece  lit  the  gfveh  formula tioa  the  problem  at  the 

lotas  it*  inport.  Profits  or  productioa  in  the  malued  oalo- 
iila.ti.oft  Bitty  eerta  at  the  criteria  of  oaxi.«i*ation.  !!lhs  optisitist  rar- 
ianta  accordingly  ahoy  that  limited  y^Iuje.*  of  profit  or  produotiaa 
which  oaa  ia  geaeral  be  achieved  under  the  given  ccadittoaij.  Ifeere 
it  iio  doubt  that  the  presenna  of  theae  charactarietiet  haa  imports 
acc»  for  the  further  worts  of  ooapotiag  the  plant  at  the  very  leatt, 
the  pottibility  to  Judge  hoy  much  the  Tai'iaht  according  to  the  level 
of  profitability  sad  voliwe  of  production  deMaltively  teoured  in 
the  plea  dlffara  from  the  optimua  in  thla  relatlonehip  cf  verianta 
it  ahown. 

However*  in  the  moat  almplt  tcheHO  of  the  ptcblem  adduced* 

.  there  are  lacking  .whatever  llmitationa  may  be  laid  on  the  deutaad 


for  produotloAi  la  otlior  vordt.  it  1«  atatiMd  ttiat  for  aaeh  t/pa  of 
prodaotloa,  th«  Mad  al^Aif ioantlp  axeaada  tha  oapaMlltlea  of  tha 
aatarprlaa.  Aa  a  raaalt*  la  taa  optiwiB  rmriaats  thara  «ra  ahoim  aa 
praaaatad  00I7  aoaa  of  tha  daaifaatloaa  of  prodaetai  and  a  majority 
of  thoaa  raaalalof  aa  *laaa  adraatacaoua*  do  act  cat  lato  tha  plaa. 
fiiat  aolutioa.  If  It  oaa  hara  a  praotloal  alcalf  loaaoa.  Aoaa  ao  oaly 
la  eataa  ^aa  tha  poaolhlllty  of  avpply  aotoadly  aaeh  axeaada  tha 
prodttetlra  eapaolty  of  tha  aatarprlaa  and  la  tha  haala  of  apaolal- 
lsli<  It  la  tha  prodttotloa  of  a  llaltad  aaaortmant  of  proAneta. 

Uaoally  It  la  aaeaaaary  to  ooaaldar  damaad  aa  tha  aaaaa  of 
Introdaoihc  aapplamaatary  lialtatlona  into  tha  ooaaltiona  of  tha 
prohlaa»  Xf  tha  ratialraaaat  and  poaalhllity  of  aupply  hy  iaAirlA* 
ttally  designated  prodootloa  does  not  eaeeed  the  determined  Tolune* 
then  for  tha  oorraapoading  rarlahlaa  llnltatlona  are  latrodaead 
from  abora}  If*  la  addltlon»  aoaa  othar  typaa  of  prodoota  aost  he 
turnad  oat  la  qtuaatltlesi  thea  llaltatioaa  are  applied  froa  below, 
not  esQOladingt  It  would  ae«B,  tha  two-aldad  llnltatloa  of  ▼ariahlea. 
Hatasally,  th«  Introddotlon  of  sopplaaiantary  lloltatioaa  redaoaa 
fraedon  of  aalaotloa  la  aaarohlng  for  optlaaa  warlaata,  hat  oaly 
with  rary  rigid  llaltatioaa  la  taa  araa  of  parmlsalhlo  altornatlwao 
ao  narrow  that  It  dooa  not  rodalro  apoelal  aecoontlng  aothoda  for 
obtaining  tho  boat  plan  for  aatlafylng  all  tha  Initial  oondltloaa. 

Xa  any  optlnom  plan  reached  by  nethoda  of  linear  progrann- 
^ag.  the  ooat  effeotlwe  ooMltiOhanof  atlllsatloa  of  odalpaent  and 


r 

'  otb*r  prodootire  reacarots  laoladed  In  th«  problM  nre  B^enrtd* 

Vith  Buch  oritflrla  of  optlnnlitj'  ■.«  profit*  cr  value  of  produatlon« 
th*  effeotlTone**  of  atillt^tion  of  rsaouree*  1*  underetoodi  of  oonr*«t 
fro»  td*  point  of  view  of  exaetl?  tix«*e  oriterla.  Hovever,  the  index 
of  atllltatlon  of  th*  aend*  of  production  itcelf  ona  eerve  a*  « 
oriterlon  of  optinality  in  the  problea  of  productive  plaaaii^,  Thuti 
in  a  contemplated  problen  of  planaiiv  aaeortaent,  a  variant  of  th* 
progran  of  production  can  he  obtained  in  which  the  general  fund  of 
time  of  work  for  all  equipaent  i«  utilised  to  the  greatest  poNslbl* 
extent;  in  otner  wordt<  underloading  of  equipaeat  ie  alniaal.  Ihlt 
i«  achieved  on  account  of  the  detemination,  by  nethodc  of  linear 
prograaningt  of  such  a  coi^otition  of  production  turned  out  a« 
corresponds  in  the  beet  way  to  the  coaposltion  and  productive  eapa^ 
city  of  th*  equipaent  being  applied. 

Another  possible  fomulatlon  of  the  problen  is  related  in  that 
in  a  nuaber  of  eases  there  exist*  not  on*  variant  with  a  aaxiaal 
loading  of  equipnent,  but  a  aultipl5.elty  of  variant*  in  any  of  wnlch 
full  utilisation  of  proluotive  oapaeltie*  is  secured.  Vfhen  the 
requirement  of  full  loading  of  equipment  i*  introduced  into  the 
problem  aa  a  way  of  oorrespondlz^  presentation  of  Initial  llnlt- 
ations,  and  for  all  or  son*  groups  of  equipaent  instead  of  the 
inequalities 

I* 

V 

2,  ">/*<  <  h 
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1  ar«  appliad  equatloac  of  tb«  typa 

It 

«  */• 

it  si^aifles  that  la  th«  optlaum  plan  li^VLi.'pntt&t  of  corr«$paadliie 
group*  Must  h«  fall;  atllisod.  Coadition*  of  «ueh  a  oaaraetor  ar« 
atafttl  to  apply*  for  axampla*  ia  rogard  to  tha  an«t  prodactira* 
axpaaaira  or  critloal  aquipmaat* 

Siaoa  la  tha  giraa  ea«a  the  coaditioa  of  maxinal  utilisation 
of  produetlTO  capability  1*  aot  formally  a  oritarloa  of  optimality* 
hut  ralataa  to  tha  number  of  iaitial  limitation**  and  *iaca  altar- 
aatlva  rariant*  of  tea  aolutloa  exist  *  there  ie  tha  possibility  of 
maxing  a  calculation  from  tha  point  of  riav  of  different  criteria 
of  effaotivenes*.  Variants  with  maximum  profit  and  the  greatest 
level  of  production  according  to  value  can  be  obtained;  ia  addition, 
with  this  new  fcraulation.  when  at  tne  extreme  Measure  some  of  tne 
limitations  have  a  sort  of  equality*  the  problem  can  be  reeolved 
not  only  at  the  maximum  but  also  at  the  minimum*  for  example,  at 
the  minimum  expenditures  of  labor*  critical  materials*  etc*  In 
eeseuce*  tm  eome  extent  two  criteria  are  simultaneously  applied  to 
the  problem*  of  which  the  second  serves  for  the  selection  of  one 
optimise  variant  amoi^  a  series  of  variants  which  are  optieum  from 
the  point  of  view  of  the  first  criterion*  which  is  the  full 
[i.tttilisat  ion  of  productive  capabilities* 

If 


-13- 


It  i*  Mtjr  to  tee  toat  eren  the  Boet  eeaeral  tjrpe  of  prehleB  of 
plansliyg  prodactloa  penite  eoeh  l9ro»d  and  Tariovie  poeelhllltlei  of 
ABalyeie  vlth  the  applloation  of  aatheaatleal  nethods  that  there  are 
created  all  the  prealece  for  foreln^  an  aotoaXl;^  optiBvui  plan*  optlaua 
exactly  la  the  eenae  of  the  host  ooMblaatioa  of  the  geaeral  popular 
Ihtereete  with  the  latereete  and  eapahilltiee  of  the  eaterprlae. 

Aa  an  exaa^le  of  the  problea  of  forali^  ah  optinvoi  aeeort* 

Bent,  there  ie  girea  below  an  account  ooatpoeed  fron  ftgarei  of  one 
of  the  ehope  of  a  Moecow  factory.  The  ehop  produoee  a  lookaalth 
laetruBeut  of  the  elxth  deelgnatlon  which  to  baeloally  earaarked  for 
tale  to  tne  population.  , 

In  Table  1  there  are  ehown  the  noma  of  tlae  in  alnatae  for 
prooeeelag  unite  of  eacn  type  of  article  on  equipaent  of  fire  groups 
(drilling,  lathii^ii  grlsdiag,  round  Billing  and  flat  Billing  toole); 
there  are  aleo  ehown  the  figures' on  the  dispoeed  fund  of  tine  in 
hours  for  each  group  of  tools. 


TiJUt  1. _ _ _ _ _ 

Artlcls  1  Q-roun  of  Kcuipasat _ ^ 

1  II  HI '  ‘it  T 


A . ?.6  1.8  3.8  1,6  10,1 

B. .  0.7  0.6  0.4  -  3,3 

C«,  (•,.  16, 0  7, 3  3.3  6,4  0.6 

D .  3.0  0.8  0.9  0.4 

K . 4.1  0.3  3.0  O.a  1.9. 

r . . .  0.6  0.3  3.9  .  3,0 


Fund  of  tlae  in  Boure  40500  16300  30360  8100  16300 

Tne  problea  of  planning  aeeortaeatt  ae  ie  ehown  abore.  peralte 


1  different  aetnode  of  fornaletion  and  rarlous  erlteria  of  optioality. 

It  repre&enta  the  intereat  not  only  of  tne  acHlyals  of  poieihle  opt- 
ititn  variant*  tof.t  aI*o  their  oomparlson  with  variant*  obtained  with¬ 
out  the  application  of  linear  proeraiwix^g.  In  Table  9  there  are  fiven 
four  v)Sf.riante  of  tne  progran  for  the  problem  eon*ldrred.  The  flret 
of  tneae  correspond*  to  the  actual  annual  plan 'of  tha  ahep  for  1963* 
Rie  plan  is  aonevhat  lowered  in  conpariton  with  th*  possibilities 
of  the  aquipBontt.  even  if  the  structure  of  output  envieloxied  in  it 
does  not  deviate.  Ibr  tnls  reason  another  variant  of  the  progran  Is 
shown  in  the  Table,  wulch  la  calculated  at  najcinum  output  with  a 
reduction  in  tno  planned  structure  of  assortaent.  Since  alternative 
technological  uenna  are  absent  in  tne  problSBi  tne  calculation  of 
this  variant  it  carried  out  with  the  aid  of  elementary  ezaaples. 

1‘he  third  and  fourth  variants  of  tne  progran  are  obtained 
by  the  siisplez  nethod  of  linear  progranalr^. .  Profit  ie  the 
criterion  of  optimality  in  bith  cases h  but  in  calculating  the 
third  variant  tha  initial  limitations  are  given  in  the  form  of 
ItMiualitieSi  and  the  fourth,  in  the  form  of  equalitieei  tnat  ia. 

In  tne  latter  case  tners  was  piOBited  tne  condition  of  full  util- 
iiustion  of  ei^uipmeBt  of  each  of  tne  five  groups.  Thus,  aathenat- 
leally.  the  conditions  of  tne  problem  have  the  following  aspect: 

varlanb 

X,  :  Oi 
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i  tpAelal  faaotloa 


(Pi  t— profit  p«r  ottlt  cf  artlclos  1). 

Tor  eaea  of  tas  progrras  ia  Tabl*  3  aloi^;  vith  ta«  quiiatitp 
of  artlolet  aocordlqg  to  typt  taera  ia  glraa  a  ausmary  iadax  oft 
loral  of  prodttctloa  in  diatribatioa  prieaa  of  tae  anterprlaai  planaad 
profit  And  atilixatioa  of  eq.uipBaat  ia  peroaata  of  tha  gaaaral  planaad 
foad  of  tlffla  of  ita  work. 

It  it  easy  to  aaa  taat  taa  pl&aaad  atraetora  of  prodoatioa 
allowa  oaly  alxtut  a  two> thirds  loading  of  aquipmaat.  sinea  with  this 
structure  oaa  of  the  groupa  of  aquipmaat  (in  taa  giyaa  Instanea  taa 
third)  io  la  a  "aarrov’*  plaoe,  aad  taa  poaaibilitiaa  of  taa  renalning 
groups  ara  to  this  or  that  axtaat  uadarutiliaad.  Liaaar  prograsialng 
glraa  that  eoapoaitloa  of  prodaotioa  which  to  the  greataat  extant 
oorraspoada  to  taa  quantity  aad  ooi^osltlon  of  taa  availahla  aqulp- 
aant.  A  aaarp  (hy  3.5  to  3  tlvas)  Inoraaaa  la  tae  indioaa  of  pro~ 
duotioa  and  profit  ia  tae  tvo  latter  varlaats  of  taa  progrsun  ia  ooa> 
parlaon  with  taa  two  first  ia  clarified  act  slaply  by  taa  aelaetion 
of  tha  moat  profitable  article,  but  by  that  selection  of  tae  atrooture 
of  output  walch  pamita  the  full  utilisation  of  aqulpnaat  aad  on 
account  of  tais  yields  supplementary  production.  This  ia  especially 
noticeable  ia  tha  fourth  yarlantt  which  ooatains  alnoat  all  of  tha 
initial  types  of  surtlcles  but  oa  account  of  onaagaa  of  structure  in 
comparison  wita  tha  plan  ensures  a  significant  itiproyemant  of  all 


•unn«i7  i&dlee*. 

tjlsle  a. 


qt  m»  jmhkmam  .QLmmim 


Indices 

1 

By  plan 
of  enter¬ 
prise 

Maximum 
output  in 
planned 
etrueture 

Program 

for 

maximum 

profit 

Program 
with  full 
use  of 
equipment 

Quantity  of  articles 

(in  thousand  pieces) 

,  .  . 

A.. . . . 

14,8 

17,3 

■  96.2 

48.7 

^  SO  3 

1AK  e 

C . . . 

aw*  W 

12.4 

14.5 

1 

9,0 

D..... . . 

287,0 

337.9 

854.1 

8^..6 

E . . 

22,0 

25.8 

— 

— 

F . 

211,5 

I  249.0 

— 

46.1 

Production  (in  thou- 

2073,4 

2433,6 

5768.1 

5739.2 

Profits  ? in -tSousaSos 

461,1 

541.4 

1595.6 

1381  ,cr 

^  OX  ZaaDJIbS/ 

Utilisation  of 

1  58.4 

68.7 

96,8 

100.0’ 

equipment  (in  i) 

! 

Analysis  cf  the  progran  with  lull  utilisation  of  atiulpateat 
can  unconditionally  facilitate  the  discovery  of  latent  yeoervea  cf 
inoreaeittg  production^  ainee  freqtuently  the  irrational  atroctare  of 
prcducta  baing  produced  cauaea  a  significant  underloading  of  the 
eapabilitiea  of  the  enterprise.  Sven  if  in  conditions  of  deaamd  it 
is  fully  pemissible  tc  change  asaortnent  for  ivproving  the  util- 
,  isatlon  of  basio  seana  and  inareaaii^  the  output  of  produotioni 

:L_ 
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I  th«  •Ittmniuxy  ntthedd  of  oaleal*tlac  do  not  pontit  thlt  to  ho  dottt* 
•opooiallp  «b«&  tfeo  proltloH  rolotot  to  tta«  oAtAxprioo  tflth  diff •  mat 
•<iaipB«at  aad  a  larfo  Boaanelaturo  of  foodo  bolaf  prodvMtd*  for  thio 
raaooa  tno  oettiac  of  aooortaoat  aad  otrootor*  of  prodiutloa  la  eoa> 
foraity  ititA  tho  ooapeaitloa  of  •st.uipaoat  lo  oao  of  tko  aoit  valuablo 
pootlbllltioo  proooatod  by  Idaoar  procraralac. 

It  it  act  taolttdod^  of  oouroot  that  the  optlBoa  Toriaati  obtalaod 
la  tho  (ixMiplo  ttador  eoaoidorotloa  oaa  bo  taowa  to  bo  tauioeoptiiblo* 

•Inoo  tlio  orltorioa  of  profit  lo  aot  doelolTo  la  plaaalo(  aooortaoat. 
ProotlOHlly»  taio  lo  ooprooood  la  that  ooao  artloloo  auot  bo  prodaood 
la  crootor  or  loctor  qt^oatity  thaa  lo  oavloloaod  la  tbo  optUiuai 
vmrianto  obtnlnod  at  tho  outoot#  la  tblo  eaoo«  ao  vlll  bo  renonborod, 
llaltationo  eaa  bo  laid  oa  to  tho  oorroopoadlnf  obaacot  •  aad  tbo 
optlama  varlaato  rocoaoldorol  with  aaooaat  of  iooh  llaltatlooo.  fboa 
tho  amthoaatleal  aodol  lo  oapplaaoatod  (to  a  oovoro  dofroo  for  ooao 
(oodo)  by  llaitatloao  whloh  aay  haro  the  follovliic  typoi 

J' 

It  lo  aloo  aooful  to  eoaoldor  aad  ahalyeo  prograao  whloh  are 
optlauB  la  rolatloa  to  other  orlterla,  la  particalar  the  criteria  of 
aarlaua  (oodo  predootloa*  (^aalltatlTO  aaaXyele  of  dlffereat  rar«- 
laato  la  tho  flaalaoooaat  peralto  ooleotloa  of  tho  baelo  aad  accept* 


able  reeolatloa, 


I  In  •■tiutias  thin  or  that  TariiAt  Af  aasortsoat  taoko  froa  tba 

polat  of  Tiov  of  tbolr  oorrotpeadiac  Aoaand  and  aaod  la  difforoat  tppoi 
of  produetion»  it  to  nooooaary  to  a  lo»t«r  dograa  to  eoaildar  two 
obotaolao*  Flrott  oao  and  the  oaae  artlolo  aa^  he  prodoeed*  and  at  a 
rale,  la  faotoally  prodooAd  not  oaly  in  the  gleea  but  la  other  eater* 
prisea.  lihe  relatite  "diaadTaatage*  of  eoae  artielea  at  a  girea  def¬ 
inite  eaterpriae  doee  not  at  all  aigalf?  that  the  aaae  thing  will  take 
plaee  la  other  production.  It  la  auffleient  to  hare  another  eoapoaltioa 
af  eqaipaent  tad  another  ralue  bp  tppe  of  article  —  and  the  optinua 
aaaortaent  la  aharpljr  altered.  Thla  glrea  the  poaelbilltjr  bp  wap  of 
rational  planning  of  aaaortneat  at  a  aeriea  of  eaterprlaea  of  one 
profile  to  obtain  the  Inproreaeat  of  produotiwe  iadleea  without 
lowering  the  output  of  aoae  artiolea,  that  la,  one  the  whole  to  ia- 
oreaaa  the  prodootioa  of  all  tppea  of  produeta  taken  Into  aocouat. 

Second,  deaand  itaelf  la  not  vihohangeable,  and  ita  alae  doee 
aot,  la  the  final  analyale,  depend  on  the  lewel  of  prioea.  Optiat- 
iaatloa  of  aiaortaent,  aa  la  aeea  from  the  given  exaaiple,  in  and 
of  itaelf  leede  to  a  definite  iaoreaae  la  the  profitabilltp  of 
prodootloa,  la  addition,  preailaea  are  created  for  a  definite  lower¬ 
ing  of  the  coat  of  production  —  flrat  of  all  on  aeoount  of  the 
better  utiliaatioa  of  equiputent.  Thia  eauaea  the  poaalbilitp  for  a 

lowering  of  prioea  eepeeiallp  of  tnoae  gooda  '.he  output  of  whieh  la 

1  ■ 

forced  Into  ooafomltp  with  the  optiaum  plan.  Xt  la  natural  that 
j_ in  oonditlona  of  redooed  prioaa  tne  diaeorer  of  aupplemantarp  aaeda  _ | 


I  iad  aa  iaeraat*  la  danaad  oaa  ba  axpaotad.  Xaflaaaoa  ia  this  or  ttiat 
lireetloa  on  ta«  •troetura  ef  daaaad  aa  a  way  of  raTiiiag  prieaa  naat 
of  oouraa  ba  baaad  ia  ^aaliiativa  ralatloaaaipa. 

Vaa  voloaa  aad  aaaortaaat  af  prodaota  baiai  predaoad  ralataa 
to  a  nuBbar  of  tba  bo  at  Isporteat  aad  daflatta  iadieaa  la  tha  plaa  of 
aojf  aatarprlaa.  faa  dafiaita  latarohaafoabillty  of  iadlTidoal  pro- 
daeta  for  tbair  ooasanarai  tha  praaaaea  of  oaaatiafaotor;  daaaad  on 
aona  naaM  of  prodaotioa  aad  artlolaa  of  ooaaaaiptioa  and  tha  poatlbilitp 
of  tha  prodaotioa  of  tha  aaaa  produata  by  dlffarast  eatarprlaaa  eaaaa 
a  aaltlplicity  of  aohiaYabla  Yarianta  in  tha  dataraindtioa  of  taaka 
of  aatortaant.  IaTaatlga,tioa  of  thata  Tariaata  by  aathode  of  liaaar 
profraBBiac  eaa  rahdar  eoatiderabla  halp  ia  tha  ratelutiea  of  tha 
followin#;  qiiiBaticaat  apaeialitatioa  of  antarprisaa  ia  tha  prodnotioa 
of  predoeta  aera  oleaaly  oerraapondihd  to  thalr  raaoareaa;  inertaatt 
ef  profitability  of  prodoetloa  by  way  of  dataniiaad  ohaacaa  of  aaaort-^. 
moat  (partlottlarly  applleabla  to  plaaBodottaprofitabla  aatorprlaaa)} 
laprotaaaat  ef  the  atiliiatloa  of  baaie  saaas  ritfbt  tqp  to  tha  raoaipt 
of  a  procraa  of  prodaotioa  aaaariBc  leadiof  of  all  aanipaiaat  ea 
haad» 

Oa  tha  wfaola  tha  aatabliahaant  of  rational  atroetaraa  of 
prodnotion  with  tha  aid  of  aatbaaatioad  aathoda  will  faellltata  tha 
•  iaproTasant  ef  tha  baaie  work  iadieaa  of  aatarpriaaa.  iaolndiag 
indieaa  of  oeat  aad  produotlyity  ef  labor  and  tha  aora  ooaplata 
}  aatiafaPtloa  of  daaaad  ia  eoaferaity  with  prodaotioa. 
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